Introduction
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As sessile organisms, plants are bound to grow and develop where they germinate. 
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To measure seed fall rate, we constructed a semi-automated time-of-flight system ( Fig.   119 1a). The system consists of a plexiglass tube (2 m height, 20 cm diameter, ABC-Kunststoff-120 Technik GmbH, Germany) that is coated with a fine metal wire grid on the inside to prevent 121 static charges ( Fig. 1a) . A custom-built sampler on top of the tube ensures standardized, serial 122 release of individual seeds into the time-of-flight tube. The sampler consists of a conveyor belt 123 with 10 seed-containers, an electromotor to move the belt and a series of controllers to the 124 sampler (components from Tinkerforge, Germany). A remote control allows the user to release 125 a seed and simultaneously start a digital timer by pressing the start button. As soon as the seed 7 determined. To standardize measures, a glass plate was put on top of the seed, and traits were 133 measured two-dimensionally from the top. Linear regression models were then built using 134 falling rate as response variable and combinations of seed traits as explanatory variables. We 135 then compared the models using ANOVAs to select the best-performing model. Major variables 136 contributing to fall rate (seed mass and pappus hair length, see results), were selected as 137 measures of seed dispersal potential in subsequent experiments. 
164
with 40 cm space between the holes and 210 cm space between the rows and inserted the 165 plants into the field in a fully randomized design (Fig. S1 ). This setup allowed us to embed the length (x) + ε) showed high predictive power using these two parameters (R 2 = 0.743, Fig. 1b ).
269
While seed mass increases fall rate and thus decreases dispersal potential, the length of the 270 pappus hair decreases fall rate and thus increases dispersal potential.
271
Root herbivory attack increases seed dispersal potential in sympatric populations
272
During the summer flowering period, M. melolontha infestation did not affect pappus 273 hair length ( Fig. 2a ), but reduced the mass of T. officinale seeds (Fig. 2b) , resulting in increased 274 dispersal potential compared to control plants (Fig 2c) . This response was observed in 275 13 sympatric, but not allopatric populations (LM, factor 'EH x H', P = 0.001, Fig. 2b ; respectively 276 LM, factor 'EH x H', P = 0.037, Fig. 2c ). During the spring flowering period, no effect of root 277 herbivory on seed traits was detected (Table S1 ). 
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Evolutionary history and cytotype interact to determine seed dispersal potential
291
We detected significant effects of evolutionary history and cytotype on seed mass and 292 dispersal potential (Fig. 2) . During the summer flowering period, seeds of sympatric triploids 293 were heavier and had a lower dispersal potential than seeds of sympatric diploids, while the 294 opposite was the case for allopatric populations (LM, factor 'EH x PL', P = 0.003, Fig. 2b;   295 respectively LM, factor 'EH x PL', P = 0.034, Fig. 2c ). During the spring flowering period, seeds 296 of sympatric populations were heavier and had a lower dispersal potential than seeds of 297 allopatric populations (LM, factor 'EH', P < 0.001, Fig. 2b ; respectively LM, factor 'EH', P = 298 0.006, Fig. 2c ), and triploid seeds were generally lighter and thus had a higher dispersal 299 potential than diploid seeds (LM, factor 'PL', P < 0.001, Fig. 2b ; respectively LM, factor 'PL', P 300 < 0.001, Fig. 2c ).
301
Root herbivory reduces plant fitness 302
During the summer flowering period, root herbivory did not significantly affect the 303 number of flower heads, the number of seeds or the percentage of germinating seeds per plant 304 ( Fig. 3a-c) . The total number of offspring per plant, which was calculated by multiplying flower 305 heads, seeds per head and germination rate, however, was reduced by M. melolontha attack 306 in sympatric, but not in allopatric populations (LM, factor 'EH x H', P = 0.039, Fig. 3d ). In spring,
307
M. melolontha reduced the number of flower heads and total viable offspring per plant 308 independently of the other factors (LM, factor 'H', P < 0.001, Fig. 3a ; respectively LM, factor 309 'H', P = 0.003, Fig. 3d ). Evolutionary history and cytotype also affected plant fitness traits ( Fig.   310 3). Triploid seeds from the summer flowering period germinated better, leading to a higher 311 number of offspring per plant (LM, factor 'PL', P =0.002, Fig. 3c ; respectively LM, factor 'PL', P 312 < 0.001, Fig. 3d ). During the spring flowering period, triploids produced more flower heads per 313 plant (LM, factor 'PL', P = 0.001, Fig. 3a ), but fewer seeds per flower head (LM, factor 'PL', P 314 = 0.002, Fig. 3b ), and showed no difference in germination rate and offspring per plant ( Fig. 3c- rate, but shorter pappus hair (Fig. 5a ).
345
Across all plants, vegetative biomass production explained seed mass and pappus hair 346 length (Fig. 5a ). However, across populations and analysed for each sampling season 347 separately, shoot biomass was not correlated with average seed mass and hence dispersal 348 potential (R 2 = 0.009, P = 0.593 and R 2 = 0.080, P = 0.095, Fig. S3 ). Seed mass explained 349 pappus hair length and germination rate. (Fig. 5a ). Pappus hair length was a negative predictor 350 of germination rate. The number of flowers per head was a negative predictor of seed mass, 351 while the number of seeds per head was a positive predictor of seed mass and pappus hair 352 length (Fig. 5a ).
353
To further understand the relationship between dispersal potential (calculated from 354 seed mass and pappus hair length) and total offspring per plant (calculated from flower heads, 355 seeds per head and germination rate), we correlated these two parameters. Dispersal potential 356 17 and offspring per plant were negatively correlated for the summer flowering period, but not the 357 spring flowering period (R 2 = 0.156, P = 0.023 and R 2 = 0.061, P = 0.148, Fig. 5b ). Together,
358
these results show that T. officinale dispersal and reproductive potential differ markedly 359 between the summer and spring flowering periods, and that there seems to be a tradeoff 360 between dispersal and reproduction during the summer flowering period, which is mostly driven 361 by seed mass, which increases germination, but decreases dispersal potential. 
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however, that physiological stress is unlikely to explain the increase in dispersal potential in 422 root-herbivore attacked dandelions. We found that M. melolontha attack reduces growth and 423 biomass accumulation of dandelion plants, but that these effects are similar in sympatric and 424 allopatric populations. Thus, we expect that the extent of stress that is imposed by root 425 herbivory does not differ between allopatric and sympatric populations. As only sympatric 426 populations adjust their seed phenotype upon root herbivore attack, we, therefore, propose that 
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Kessler 2016) and to include seed and dispersal traits into these analyses (Erb 2018).
457
Through feeding on roots, belowground insects can severely impair plant performance.
458
From an evolutionary point of view, presence of root-feeders may therefore act as selective 459 force on plant traits involved in seed distribution and establishment. In our study, exposure to 460 M. melolontha resulted in reduced flower production, but it also resulted in the production of 461 better dispersible seeds -depending on the sampling period and the evolutionary history of T. 462 officinale. Thus, our findings suggest an important, but context-dependent influence of root
